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SIGNAL PROCESSING APPARATUS, SIGNAL 
PROCESSING METHOD, SIGNAL 

PROCESSING PROGRAM, PROGRAM 
REPRODUCING APPARATUS, IMAGE 

DISPLAY APPARATUS AND IMAGE DISPLAY 
METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a digital broadcasting sys 

tem and a technology used for a receiving apparatus in the 
system, particularly relates to a signal processing technology 
Which controls the receiving apparatus or a device connected 
to the receiving apparatus according to an audio signal 
included in a broadcast Wave. 

2. Description of the Related Art 
Digitization of television broadcasting such as BS digital 

broadcasting and terrestrial digital broadcasting begins in 
earnest. In such services of the digital broadcasting, there is 
data broadcasting Which enables a bi-directional service With 
a receiving user. The data broadcasting is described in “Data 
broadcasting encoding method and transmission method in 
digital broadcasting” Which is of a standard speci?cation by 
Association of Radio Industries and Businesses (ARIB). 

In the data broadcasting, there is an event message trans 
mission method. In the event message transmission method, 
message information is sent from a broadcasting station to an 
application running on a receiving apparatus, and the mes 
sage information triggers the receiving apparatus to perform 
a designated operation. For example, a graphic can be multi 
ply-displayed in a program image displayed on a screen con 
nected to the receiving apparatus in synchronization With a 
shoWing program, or a data recording apparatus such as 
D-VHS, a hard disk recorder, and DVC (Digital Video Cam 
era) can be controlled to record program contents, or a printer 
can be controlled to print the program contents. 

Then, a system on the sending side and a data receiving 
portion and a data restructuring portion on the reception side 
in the conventional digital broadcasting Will be described 
With reference to FIG. 11 and FIG. 12. 
An AV (Audio Visual) contents encoding apparatus 1001 

reads data from a VTR device in Which video contents data 
and audio contents data are recorded. The AV contents encod 
ing apparatus 1001 performs compression such as MPEG2 
and coding to generate an elementary stream (hereinafter, 
referred to as ES) including the coded image and audio, and 
the AV contents encoding apparatus 1001 outputs ES to anAV 
contents generating/ sending apparatus 1002. 

The AV contents generating/ sending apparatus 1002 syn 
chroniZes ES of the image and ES of the audio Which are 
outputted from the AV contents encoding apparatus 1001, and 
the AV contents generating/ sending apparatus 1002 outputs 
the data to a multiplexer 1009. 
A data contents generating apparatus 1003 produces data 

broadcasting contents including mono-media data such as 
BML data, PNG, and J PEG data to form section data, and the 
data contents generating apparatus 1003 outputs the section 
data to a data contents sending apparatus 1004. 

The data contents sending apparatus 1004 forms a data 
carousel of a data from the data contents generating apparatus 
1003 according to a predetermined sending schedule, and the 
data contents sending apparatus 1004 sends the data carousel 
to a multiplexer 1009. 
An event message generating apparatus 1005 produces 

stream descriptors including a general-purpose event mes 
sage descriptor and a NPT (Normal Play Time) reference 
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2 
descriptor to form the section data, and event message gen 
erating apparatus 1005 outputs the section data to an event 
message sending apparatus 1006. 
The data from the event message generating apparatus 

1005 is outputted to the multiplexer 1009 With a predeter 
mined sending schedule or at arbitrary timing of an apparatus 
operator by the event message sending apparatus 1006. 
A program information generating apparatus 1007 forms 

the section data of information on a broadcasting program 
schedule including EIT (Event Information Table), and the 
program information generating apparatus 1007 outputs the 
section data to a program information sending apparatus 
1008. 
The data from the program information generating appa 

ratus 1007 is outputted to the multiplexer 1009 at predeter 
mined sending timing by the program information sending 
apparatus 1008. 
The multiplexer 1009 generates a transport stream (here 

inafter, referred to as TS) by packetiZing and multiplexing the 
stream and the data from the AV contents generating/ sending 
apparatus 1002, the data contents sending apparatus 1004, 
and the event message sending apparatus 1006, and then the 
multiplexer 1009 outputs TS to a post-stage digital modulator 
(not shoWn). 

FIG. 12 is an explanatory vieW in the case Where the image 
data, the audio data, and the data-broadcasting data are 
extracted from TS, Which is received and demodulated 
through an antenna and a tuner (not shoWn) by a demulti 
plexer 1110, in a conventional digital-broadcasting receiving 
apparatus. 

Referring to FIG. 12, reference numeral 1101 denotes TS 
in Which the pieces of video data, audio data, SI data consti 
tuting an electronic program guide (EPG), and data-broad 
casting data of plural channels exist in a time division multi 
plexed manner. 
TS is formed in packet (TS packet) unit having a certain 

siZe. PID (Packet Identi?er) Which is of an identi?er for 
identifying a type of data included in the TS packet is given to 
a header portion 1102 of each TS packet. Table ID Which 
depends on the type of data is given to each of PSI data 1107, 
SI data 1109, and data-broadcasting data 1108, Which are 
divided in a payload portion 1103 of the TS packet. A section 
?lter 1112 takes the pieces of data of the PSI (Program Spe 
ci?c Information) data 1107, the SI (Service Information) 
data 1109, and the data-broadcasting data 1108 based on the 
Table ID, and section ?lter 1112 sends the data to a data 
stream processing unit 1106. 
When the video data and the audio data are taken out, in a 

demultiplexer 1110, ?rst the PSI data 1107 existing in the 
payload portion 1103 of the predetermined TS packet is taken 
out With a PID ?lter 1111 and a section ?lter 1112, and the PSI 
data 1107 is sent to the data stream processing unit 1106. The 
PSI 1107 de?nes the contents of the Whole of TS 1101. After 
a process of analyZing the PSI data 1107, the demultiplexer 
1110 takes out the video data and the audio data using the 
pieces of information on the analyZing process, and the 
demultiplexer 1110 outputs the video data and the audio data 
to a video decoder 1104 and an audio decoder 1105. 

Then, the data-broadcasting data 1108 Will be described. 
The data-broadcasting data 1108 are mainly divided into (1) 
DII (DoWnload Info Indication) transmitted by a data carou 
sel transmission method, (2) DDB (DoWnload Data Block), 
and (3) An event message (stream descriptor) transmitted by 
an event message transmission method. 

(1) DII is the section data for describing a transmission 
parameter of a data broadcasting contents module including 
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the mono-media data such as the BML data, PNG, and J PEG 
and the attribute information of each module. 

(2) DDB is the section data in Which the module is divided 
into blocks having certain siZes. 

(3) The event message (stream descriptor) is used in syn 
chronous and asynchronous message noti?cation for receiv 
ing apparatus application by combining the event message 
With DII and DDB Which are transmitted by the data carousel 
transmission method, and the event message is the section 
data including the general-purpose event message descriptor 
and the NPT reference descriptor as described above. 

In the receiving apparatus, While the data broadcasting 
service is received and displayed, the BML contents and the 
event messages designated by a broadcasting station are 
alWays received at the same time With the PID ?lter 1011 and 
the section ?lter 1112, a predetermined control operation is 
performed by the type of the event message taken and divided. 

Japanese Patent Application Laid-Open No. 63-190438 
discloses a con?guration in Which the control is performed by 
sending the audio signal While the audio signal is mixed With 
a low-frequency control signal such that a commercial mes 
sage is not recorded in VTR. 
The V-chip is a Well knoWn method for previously prevent 

ing an underage person from Watching a harmful image (refer 
to Japanese Patent Application Laid-Open No. ll-3l79l3). 
In the method, the dedicated V-chip installed in a television 
and so on reads rated data (attribute information such as 
“adult program” and “parental guidance suggested”) added to 
the contents to determine Whether the contents can be dis 
played or not. 

SUMMARY OF THE INVENTION 

An object of at least a part of the invention according to the 
present application is to realiZe a signal processing apparatus, 
a signal processing method, a signal processing program, and 
a program reproducing apparatus Which can be compatible 
With an unconventional, novel program. 

Another object of at least a part of the invention according 
to the present application is to provide an image display 
apparatus and an image display method Which can appropri 
ately control outputs of harmful contents even if attribute 
information is not added to the contents. 

According to the present invention, there is provided a 
signal processing apparatus comprising: an audio signal 
detection circuit Which detects a speci?c audio signal from a 
broadcasting program including an image signal and an audio 
signal; a control unit Which controls an image processing 
processor, Wherein the audio signal detection circuit gener 
ates a control signal for controlling the control unit When the 
audio signal detection circuit detects the speci?c audio signal, 
and the control unit controls the image processing processor 
according to the control signal so as to display a speci?c 
image and/or text by synthesizing the speci?c image and/or 
text corresponding to the speci?c audio signal and an image 
of the broadcasting program displayed according to the image 
signal. 

According to the present invention, there is provided a 
program reproducing apparatus comprising: the signal pro 
cessing apparatus; and a speaker Which reproduces and out 
puts the audio signal. 

According to the present invention, there is provided a 
signal processing apparatus comprising: an audio signal 
detection circuit Which detects a plurality of audio signals; 
and a control unit Which controls an interface of a peripheral 
device, Wherein the audio signal detection circuit generates a 
control signal for controlling the control unit When the audio 
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4 
signal detection circuit detects the plurality of speci?c audio 
signals Within a predetermined time, and the control unit 
selectively performs predetermined control of the peripheral 
device according to the plurality of speci?c audio signals. 

According to the present invention, there is provided a 
signal processing method comprising: an audio signal detec 
tion step of detecting a speci?c audio signal from a broad 
casting program including an image signal and an audio sig 
nal; and a control step of controlling an image processing 
processor by a control unit, Wherein the audio signal detection 
step generates a control signal for controlling the control unit 
When the audio signal is detected, and the control step con 
trols the image processing processor according to the control 
signal so as to display a speci?c image and/or text by synthe 
siZing the speci?c image and/or text corresponding to the 
speci?c audio signal and an image of the broadcasting pro 
gram displayed according to the image signal. 

According to the present invention, there is provided a 
signal processing method comprising: an audio signal detec 
tion step of detecting a plurality of audio signals; and a control 
step of controlling an interface of a peripheral device by a 
control unit, Wherein the audio signal detection step generates 
a control signal for controlling the control unit When the 
plurality of speci?c audio signals are detected Within a pre 
determined time, and the control step selectively performs 
predetermined control of the peripheral device according to 
the plurality of speci?c audio signals. 

According to the present invention, there is provided a 
signal processing program executing: an audio signal detec 
tion step of detecting a speci?c audio signal from a broad 
casting program including an image signal and an audio sig 
nal; and a control step of controlling an image processing 
processor by a control unit, Wherein the audio signal detection 
step generates a control signal for controlling the control unit 
When the audio signal in the audio signal detection step, and 
the image processing processor is controlled according to the 
control signal so as to display a speci?c image and/ or text by 
synthesizing the speci?c image and/or text corresponding to 
the speci?c audio signal and an image of the broadcasting 
program displayed according to the image signal. 

According to the present invention, there is provided a 
signal processing program Which causes a computer to 
execute: an audio signal detection step of detecting a plurality 
of audio signals; and a control step of controlling an interface 
of a peripheral device by a control unit, Wherein the audio 
signal detection step generates a control signal for controlling 
the control unit When the plurality of speci?c audio signals are 
detected Within a predetermined time, and the control step 
selectively performs predetermined control of the peripheral 
device according to the plurality of speci?c audio signals. 

According to the present invention, there is provided an 
image display apparatus comprising: output means for out 
putting an image and an audio; pattern registering means for 
causing a user to register a pattern including the image, the 
audio, or a combination thereof; action designation means for 
causing the user to designate an action performed in associa 
tion With the registered pattern; determination means for 
determining Whether the pattern is included in the inputted 
image signal or audio signal or not; and control means for 
outputting the stored image signal and audio signal to the 
output means When the pattern is not included, the control 
means causing the output means to perform the designated 
action When the pattern is included. 

In an image display apparatus of the invention, it is pref 
erably possible to adopt a con?guration in Which the action is 
to output the previously designated image or audio instead of 
the stored image signal and audio signal. 



US 7,5l8,656 B2 
5 

Further, in an image display apparatus of the invention, it is 
preferably possible to adopt a con?guration in Which input 
means for receiving input from the user is further included 
and the action is to receive the input from the user With the 
input means after the outputs of the image signal and audio 
signal are temporarily stopped. Additionally, in this applica 
tion, it is preferably possible to adopt a con?guration in Which 
the pattern is to determine Whether the image of a goods 
selling price is included in the image signal or not, and after 
receiving the input of a desired price from the user With the 
input means, the action is to display the inputted desired price 
along With the goods selling price of the image signal. 

The invention also includes an image display method, in 
Which it is determined Whether a previously registered pattern 
is included in an inputted image signal and/or audio signal or 
not, and output means for outputting an image and/or audio is 
caused to perform a previously designated action When the 
pattern is included. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing a Whole con?guration of 
a digital-television-broadcasting receiving apparatus accord 
ing to an embodiment of the invention and a peripheral envi 
ronment thereof; 

FIG. 2 is a vieW shoWing an example of a screen displayed 
When a receiving apparatus detects a speci?c audible sound 
according to an embodiment of the invention; 

FIG. 3 is a block diagram shoWing a con?guration of an 
audio conversion unit; 

FIG. 4 is a block diagram shoWing a Whole con?guration of 
a digital-television-broadcasting receiving apparatus accord 
ing to an embodiment of the invention and a peripheral envi 
ronment thereof; 

FIG. 5 shoWs an example of a control How in a keyWord 
database unit; 

FIG. 6 shoWs a ?rst keyWord table used in the keyWord 
database unit; 

FIG. 7 shoWs a second keyWord table 1 used in the keyWord 
database unit; 

FIG. 8 shoWs a second keyWord table 2 used in the keyWord 
database unit; 

FIG. 9 shoWs a second keyWord table 3 used in the keyWord 
database unit; 

FIG. 10 shoWs a second keyWord table 4 used in the key 
Word database unit; 

FIG. 11 is a block diagram shoWing a con?guration of a 
digital-broadcasting sending system according to the related 
art; 

FIG. 12 is an explanatory vieW in the case Where images, 
audio data, data-broadcasting data, and so on are extracted in 
a digital-broadcasting receiving apparatus according to the 
related art; 

FIG. 13 is a vieW shoWing a con?guration of a television 
apparatus according to an embodiment of the invention; 

FIG. 14 is a ?owchart shoWing a process How in an embodi 
ment; and 

FIGS. 15A and 15B are a ?owchart shoWing a process How 
in an embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiment of the invention Will be described in 
detail beloW With reference to the draWings. HoWever, the 
scope of the invention shall be not limited to siZes, materials, 
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6 
shapes, relative arrangement, and so on of the components 
described in the folloWing embodiments unless there is the 
speci?ed description. 

First Embodiment 

It is assumed that a live quiZ program is an example of the 
broadcasting program to Which a ?rst embodiment is applied. 
Speci?cally, a program producer side previously determines a 
speci?c audible sound (hereinafter referred to as audio key 
Word) applied during the program, e. g., a correct ansWer or a 
Word close to the correct ansWer. The broadcasting station 
sends the audio keyWord to the receiving apparatus by utiliZ 
ing the Way that transmits the conventional data-broadcasting 
data. The receiving apparatus side detects that a performer of 
the quiZ program sounds the audio keyWord. As used herein 
the detection shall mean detecting that the audio signal 
includes the audio keyWord When the audio signal of the 
broadcasting program is reproduced to output the audible 
sound by the receiving apparatus. The multi-display of the 
graphic (image) denoted by the reference numeral 1202 of 
FIG. 2A and/or the text denoted by the reference numeral 
1203 of FIG. 2B is performed on the upper portion of the 
image display unit of the receiving apparatus denoted by 
reference numeral 1201 at the detection timing. 

FIG. 1 is a block diagram shoWing a con?guration of a 
digital-television receiving apparatus for realiZing the above 
control and a peripheral environment thereof. The digital 
television-broadcasting receiving apparatus is an example of 
an audio processing apparatus. 

Referring to FIG. 1, the digital-television-broadcasting 
receiving apparatus according to a ?rst embodiment includes 
an antenna 101, a tuner module 102, a demultiplexer 103, a 
video decoder 104, an audio decoder 105, a display synthesis 
unit 106, DAC 107, a display control unit 108, an audio 
control unit 109, an image display unit 110, an audio output 
unit 111, a control bus 112, a storage medium 115, a CPU 116, 
a keyWord database unit 117, a keyWord extraction unit 118, 
an audio conversion unit 119, alight receiving unit 121, and a 
remote control 122. The image display unit 110 corresponds 
to an image display unit 1201 of FIG. 2. 

Referring to FIG. 1, the signal received by the antenna 101 
is inputted to the tuner module 102. The tuner module 102 
performs demodulation, error correction, and so on to the 
inputted signal to form TS, and the tuner module 102 outputs 
TS to the demultiplexer 103. 
The demultiplexer 103 performs taking out control of each 

data from TS, inputted from the tuner module 102, in Which 
the SI data constituting the pieces of video data, the audio 
data, and EPG of the plural channels and the data-broadcast 
ing data including the audio keyWord and pieces of graphic 
data (image data) 1202 and 1203 exist in the time division 
multiplexed manner. 
The image data taken out by the demultiplexer 103 is 

outputted to the video decoder 104, and the decoding process 
such as MPEG2 is performed. Then, the image data is sent to 
the display synthesis unit 106. 
The audio data taken out by the demultiplexer 103 is out 

putted to the audio decoder 105, and the decoding process 
such as MPEG1 and MPEG2 is performed. Then, the audio 
signal is sent to DAC 107. 
The SI data and data-broadcasting data Which are taken out 

by the demultiplexer 103 are temporarily stored in the storage 
medium 115 through the control bus 112. The CPU 116 reads 
these pieces of data if necessary, the data decoding process is 
performed to form display data. The audio keyWord and 
graphic data 1202 Which are included in the data-broadcast 














